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Description 

The present invention relates to a device for the 
osteosynthesis of bones by the method of intra-mar- 
rowial cavity fixation. 

For the osteosynthesis of bones, i.e. the connection 
of fragments of bones through surgical methods, usu- 
ally different kinds of wires, splints, etc., are used for 
external osteosynthesis. On the other hand, for the so- 
called intra- mar rowial cavity osteosynthesis, a solid 
metal rod is introduced into the marrow cavity of the 
respective bone over its whole length, thereby stabiliz- 
ing the fragments during the whole period necessary for 
the natural healing process. For this type of intra-mar- 
rowial osteosynthesis, a lot of different kinds and types 
of nails and rods has been developed, differing in their 
shape, form and size and the materials used. 

There is no question that a correctly executed intra- 
marrowial osteosynthesis has a lot of advantages; how- 
ever, there are also a few, but relevant disadvantages. 
This applies particularly for the most common method 
of open nailing. For this method, a relatively extensive 
instrumental urn is necessary, which also makes this 
method complex and expensive, since a broad variety of 
nails and rods are to be provided in view of the individu- 
al adaptation to the patient. This procedure is also time- 
consuming, particularly in cases when holes are to be 
drilled into the marrow cavity of the bone prior to the 
nailing, which also increases the risk of infections. 
Another disadvantage of this method is that the nails or 
rods fixed to the bone must be removed after the heal- 
ing of the bone, i.e. usually within a period of about two 
months to about two years after application, which by 
itself is also a relatively demanding procedure. 

DE U-86 21 140 relates to a device for the reposi- 
tioning and stabilization of the orbital cavity in the case 
of a fracture of the bones of the orbital cavity. Such frac- 
tures may lead to a lowering of the eye representing 
both a cosmetical problem and a functional handicap. 
To avoid these problems a device is provided compris- 
ing a balloon consisting of a flexible, however only 
slightly elastic material, and having the shape of the nat- 
ural shape of the maxillary sinus. The evacuated bal- 
loon is inserted into the maxiallary sinus, then filled with 
a liquid and is drawn out of the maxillary sinus in the 
empty state through the nose after complete healing of 
the orbital cavity. The balloon serves to support frac- 
tured bones of the maxillary sinus; it is not filled into the 
intra-marrowial cavity. 

According to US-4 369 772 fractured bones are 
reinforced by inserting a substantially elongated inflexi- 
ble open-ended, hollow bone-reinforcing tubular mem- 
ber into a passageway which has been drilled along the 
axis of the medullary canal of a bone. The tubular mem- 
ber is then filled with a hardenable semisolid mixture of 
methyl methacrylate and poly(methyl methacrylate). 
Furthermore the tubular member is embedded in the 
bone as the mixture is extruded outwardly from the hol- 
low of said tubular member to fill the remaining portions 



of the passageway and to fill any cavity in the bone 
intersected by the passageway. After hardening has 
taken place, a permanent reinforcement of the bone is 
obtained. 

s It is the object of the present invention to provide a 

device for the osteosynthesis of bones by the intra-mar- 
rowial method which overcome the above mentioned 
disadvantages of the prior art, simplify the whole proce- 
dure of osteosynthesis and allow a considerable reduc- 

10 tion of the irradiation dose of the surgical team because 
of a substantially simpler application and removal of the 
device, requiring a relatively simple and universal instru- 
mentarium, and involving a considerable lower risk of 
infections. 

is The above object is achieved according to the main 
claims. The dependent claims relate to preferred 
embodiments of the concept of the present invention. 

The device according to the present invention for 
the osteosynthesis of bones by the intra-marrowial 

20 method is characterized by 

a tube made of a non-elastic, strong but pliable and 
biologically inert, sterilizable material, provided to 
be inserted into the marrow cavity of a bone, one 
25 end being sealed, and the other end being open, 
and 

a connection part, comprising 

30 - a fixation part designed to be firmly inserted 
into the open end of the tube for the fixation of 
the tube in an access hole of the bone to the 
marrow cavity and for a tight connection with 
the tube, 
35 and 

a vent part designed to be firmly inserted into 
the fixation part and for a tight connection 
therewith, and comprising means for connect- 
40 ing a line for introducing a pressurized biologi- 

cally inert, sterilizable or sterilized liquid into 
the tube and releasing it therefrom, and valve 
means for opening and closing the liquid pas- 
sage therethrough, preferably a returnable ball 
45 vent, 

and possibly comprising the biologically inert, steri- 
lizable or sterilized liquid contained in the tube. 

50 The device of the present invention, which can be 
used for the surgical or therapeutical treatment of the 
human and animal body, and for research and develop- 
ment purposes, animal tests, etc. - may be used by car- 
rying out the following steps: 

55 

Inserting a tube made of a non-elastic, strong but 
pliable and biologically inert, optionally sterilized 
material, one end of which being sealed, and the 
other end being open, into the marrow cavity of a 
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bone by means of an insertion instrument, prefera- 
bly made of a metal or metal alloy, and preferably 
being rod-like and having a rounded end, 

introducing a fixation part designed to be firmly 
inserted into the open end of the tube for the fixa- 
tion of the tube in the access hole of the bone to the 
marrow cavity and for tight connection with the 
tube, 

cutting the surplus part of the tube, 

introducing a vent part into the fixation part and 
firmly and tightly fixing it in the fixation part, the vent 
part comprising means for connecting a line for 
introducing a pressurized liquid, preferably being 
biologically inert, sterilizable or sterilized, into the 
tube and releasing it therefrom, and comprising 
valve means for opening and closing the liquid pas- 
sage therethrough, preferably a returnable ball 
vent, 

introducing the pressurized liquid into the tube, 
preferably at a pressure of 200 to 1000 kPa, 
and 

closing the valve means and disconnecting the line 
from the vent part, 

and optionally connecting the line to the vent part 
and releasing the liquid contained in the tube, and 
withdrawing the tube from the marrow cavity of the 
bone through the access hole. 

According to a preferred embodiment of the device, 
the fixation part has a dowel-like form and is expanda- 
ble, e.g. by inserting the vent part from its uncut end for 
fixing it in the access hole of the bone and for a tight 
connection with the tube. 

The cut portion of the dowel-like fixation part prefer- 
ably comprises at least one longitudinal slot, these slots 
preferably being regularly arranged over the circumfer- 
ence. 

In accordance with another advantageous embodi- 
ment, the fixation part of the device comprises an inter- 
nal thread, and the vent part comprises an external 
thread fitting into the internal thread of the fixation part, 
the vent part preferably being provided with a slot 
groove at its outer end. 

Alternatively, in accordance with a further preferred 
embodiment, the internal portion of the fixation part and 
the outer portion of the vent part are designed to form a 
bayonet joint for tight fixation of the vent part in the fixa- 
tion part. 

The means for connecting the liquid line to the vent 
part preferably are an internal thread provided in the 
vent part, a flange or a sleeve. 

The tube of the device is preferably made of or 
comprises polyethylene, polyurethane and/or poly- 



tetrafluoroethylene. 

The fixation part is preferably made of a solid, inert 
and sterilizable material, advantageously of a metal or a 
metal alloy. 

5 In accordance with yet another advantageous 

embodiment, the device according to the present inven- 
tion further comprises means for pressurizing and sup- 
plying and draining the filling liquid, designed to be 
connected via the liquid line to the vent part of the con- 

10 nection part, for filling the tube at a predeterminable 
pressure, preferably within the range of 200 to 1000 
kPa, and to be disconnected therefrom. 

The liquid used for filling the tube is preferably a 
biologically inert, sterilizable liquid, advantageously 

is water, a gelatine solution or a dextran solution. It may 
optionally comprise a radio-opaque material, preferably 
an iodine or an iodide solution, for producing a sufficient 
X-ray contrast. 

The present invention also comprises kits of parts, 

20 comprising a device as defined above and a biologically 
inert, sterilizable or sterilized liquid provided to be intro- 
duced into the tube of the device and to be released 
therefrom after the healing period of the bone. These 
kits of parts may further comprise means for pressuriz- 
es ing and releasing the liquid through a line connectable 
to the vent part of the device, preferably comprising 
pumping means such as a peristaltic pump, a liquid res- 
ervoir, valves and a pressure gauge. 

The basic advantage of the concept of the present 

30 invention is the application of the physical principle of 
non-compressibility of liquids. For inserting the tube into 
the bone, only one access hole is to be drilled into the 
marrow cavity, and then the tube made of a non -elastic, 
pliable material is inserted through the access hole by 

35 means of an insertion instrument preferably made of a 
metal or a metal alloy, and preferably being rod-like and 
having a rounded end. After insertion, the tube is fixed 
in the access hole of the bone, e.g. by the dowel-like fix- 
ation part into which the vent part is firmly inserted 

40 thereafter. Subsequently, the system is filled under a 
predetermined pressure, preferably using a biologically 
inert liquid as defined above. During the filling proce- 
dure, the necessary rearrangement and adjustment of 
the bone fragments may be performed, which repre- 

45 sents a considerable advantage. When the predeter- 
mined maximal pressure within the tube inside the 
marrow cavity of the bone has been reached, a perfect 
cast has been formed, the stability and tenacity of which 
is comparable to any type of nail and/or rod fixation. 

so The removal of the device after the healing period is 
very simple, because after release of the liquid, the 
other parts of the device, i.e. the connection part and 
the tube, may be removed without any problem. In com- 
parison with all presently used kinds of intra-marrowial 

55 osteosynthesis, the device according to the present 
invention leads to a significant simplification of the 
whole procedure, which is of highest surgical and thera- 
peutical value because the operation time can be signif- 
icantly reduced, less drillings of bones are necessary, 
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the total instrumentarium is extremely simple and uni- 
versally applicable, and the infection risks are mini- 
mized particularly due to the reduction of the surgical 
operation time and the reduced number of drillings. Fur- 
thermore, the substantial reduction of costs involved 5 
leads to considerable savings regarding both the 
method and the device and materials. 

In the following, the invention will be explained in 
more details with reference to the accompanying draw- 
ings, relating to a preferred embodiment of the device 10 
according to the present invention. 

Fig. 1 is a schematic representation of the non- 
elastic, pliable but strong tube with sealed 
lower end, introduced into the marrow cavity is 
of a bone; 

Fig. 2 is a schematic representation of a dowel- 
like fixation part for the fixation of the tube in 
the access hole to the marrow cavity of a 20 
bone; 

Fig. 3 is a schematic representation of the vent 
part of the device; 

25 

Fig. 4 is a schematic representation of the com- 
plete connection part comprising the fixa- 
tion part and the vent part, allowing the 
inflow and the outflow of a liquid, the vent 
part and the fixation part being the same as 30 
shown in Figs. 2 and 3, respectively; 

Fig. 5 is a schematic representation of the device 
of the present invention introduced into a 
long bone with a transversal fracture. 35 

As may be seen from Figs. 1 to 4, the device com- 
prises a tube 2 made of a non-elastic, pliable but strong 
material. The tube 2 may be inserted by means of an 
insertion instrument 3 into the marrow cavity of a bone 40 
1. 

The tube 2 is preferably made from a biologically 
inert, sterilized material, for example of polyethylene, 
polyurethane and/or polytetraf luoroethylene. One end 2' 
of the tube 2, i.e. the internal end, is sealed, and the 45 
other end is open. Into the open end of the tube 2, the 
fixation part 4 is introduced for the fixation of the tube in 
the bone 1 , and for a firm connection to the fixation part. 
The fixation part 4 as shown in Fig. 2 comprises a longi- 
tudinal slot, allowing an expansion of the dowel- 1 ike fix- 50 
ation part, as may be seen from Fig. 4. The vent part 12 
shown in Fig. 3 is firmly insertable into the fixation part 
4, thus forming the connection part 13 of the device of 
the present invention, which allows the inflow and out- 
flow of a filling liquid. During the procedure of osteosyn- 55 
thesis, the tube 2 is filled with a biologically inert, 
unobjectionable sterile liquid 10, for example water, gel- 
atine solution or dextran solution, advantageously under 
a pressure of 200 to 1000 kPa. 



The fixation part 4 is preferably dowel-like, as 
shown in Figs. 2 and 4, and its non-cut end is provided 
with an internal thread 5 fitted to the external thread 6 of 
the vent part 1 2. The cut end of the fixation part 4 is pro- 
vided with at least one longitudinal slot 4', these slots 
preferably being regularly distributed along the circum- 
ference of the fixation part 4. In view of the drilling of a 
hole into the bone to be fixed, the fixation part 4 and the 
vent part 12 of the connection part 13 preferably are of 
round, mainly cylindrical shape. 

The fixation part 4 is preferably made of a metal, 
solid, inert and sterilizable material. The external thread 
6 of the vent part 1 2 serves for screwing the vent part 1 2 
into the internal thread 5 of the fixation part 4. The vent 
part 1 2 is further provided on its outer end with a slot 
groove 7 and comprises an internal thread 8 for the line 
14 (Fig. 5) for the liquid 10. The line 14 may be con- 
nected to the means for pressurizing and releasing the 
filling liquid 10. The vent part 12 comprises a vent 9 
which advantageously is a returnable ball vent. The vent 
9 is preferably provided in the middle part of the vent 
part 12. 

Instead of the connection of the fixation part 4 and 
the vent part 12 by means of a screw-like mechanism, it 
is possible to provide a bayonet joint connection for the 
fixation of the vent part 1 2 in the fixation part 4, the inter- 
nal portion of the fixation part 4 and the outer portion of 
the vent part 12 being correspondingly adapted to each 
other. The tube 2 is filled with the liquid 10, preferably 
comprising a radio-opaque material, for example an 
iodine solution. 

As may be seen from Fig. 5, the non-elastic, pliable 
but strong tube 2 with sealed internal end is introduced 
into the marrow cavity of a bone 1 having a transversal 
fracture 1 1 . This tube 2 is inserted by means of the 
insertion instrument 3 (Fig. 1), advantageously made of 
a metal or metal alloy. The fixation part 4 of dowel-like 
form is then inserted into the open end of the tube, 
wherein the pressure exerted by the preferably 
expanded fixation part guarantees the firm fixation of 
the tube 2 in the access hole of the bone 1 and the tight 
connection between the tube 2 and the fixation part 4. 
After the insertion of the fixation part, the surplus part of 
the tube 2 is cut off. Subsequently, the vent part 12 pro- 
vided with an external thread 6 is firmly screwed into the 
internal thread 5 of the fixation part 4. The screwing of 
the vent part 12 into the fixation part 4 may be facilitated 
by the slot groove 7 provided at the outer end of the vent 
part 12. The vent part 12 comprises in that end portion 
an internal thread 8 into which a line, flange or sleeve 
may be screwed in for connecting the line 14 for the liq- 
uid 10 from and to a pressure pump. The vent part 12 is 
further provided with the vent 9, for example with a 
returnable ball vent. According to this embodiment, the 
vent part 12 also provides the internal mechanism for 
expanding the dowel-like fixation part 4 by screwing-in. 

As may be seen from Fig. 5, the device according to 
the present invention may also be inserted into long 
bones 1 having a transversal fracture 1 1 because the 
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length of the tube 2 may be easily adapted to the 
respective length of the marrow cavity of the bone 1 . 
This represents a considerable further advantage of the 
present invention because only one kind of tubes may 
be used for very different kinds of bones, by simply cut- 5 
ting the surplus tube at the end of the access hole. Fig. 
5 shows the fixation of the tube 2 in the access hole of 
the bone 1 by means of the fixation part 4 of the connec- 
tion part 13. Fig. 5 further shows the line 14 through 
which the liquid 10 is introduced into the tube 2 and 10 
released therefrom after the healing period, prior to sim- 
ply withdrawing the tube through the access hole. The 
connection part 13 accordingly allows an easy inflow 
and outflow of the filling liquid 10 which is introduced for 
osteosynthesis under a predetermined, suitable pres- 15 
sure. 

The tube 2 of the device of the present invention 
forms, after insertion into the bone, a kind of solid 
mould, with an ideal adaptation of its shape to the natu- 
ral internal form of the marrow cavity. After the filling 20 
procedure the line 14 to the pressure pump is discon- 
nected from the connection part 1 3. After the fracture 1 1 
is healed, the whole device may be easily removed from 
the bone after release of the liquid 10. 

Thus, the concept of the present invention repre- 25 
sents a significant technological and surgical advance 
in the field of osteosynthesis. 
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Claims 





1 . Device for the fixed osteosynthesis of bones by the 
intra-marrowial method, 
having 

a tube (2) made of a non-elastic, strong but pli- 55 
able and biologically inert, sterilizable material, 
provided to be inserted into the marrow cavity 
of a bone (1), one end (20 being sealed, and 
the other end being open, 



and 

a connection part (13). comprising 

a fixation part (4) designed to be firmly 
inserted into the open end of the tube (2) 
for the fixation of the tube (2) in an access 
hole of the bone (1) to the marrow cavity 
and for a tight connection with the tube (2), 
and 

a vent part (12) designed to be firmly 
inserted into the fixation part (4) and for a 
tight connection therewith, and comprising 
means (8) for connecting a line (14) for 
introducing a pressurized biologically inert, 
sterilizable or sterilized liquid (10) into the 
tube (2) and releasing it therefrom, and 
valve means (9) for opening and closing 
the liquid passage therethrough, preferably 
a returnable ball vent. 

2. The device according to claim 1 , characterized in 
that the tube (2) contains the biologicalloy inert, 
sterilizable or sterilized liquid (10). 

3. The device according to claim 1 and/or 2, charac- 
terized in that the fixation part (4) has a dowel-like 
form and is extensible by inserting the vent part (12) 
in the uncut end of the fixation part (4) for fixing it in 
the access hole of the bone (1) and for a tight con- 
nection with the tube (2). 

4. The device according to claim 3, characterized in 
that the cut portion of the dowel-like fixation part (4) 
comprises at least one longitudinal slot (4'), the 
slots (4 ) preferably being regularly arranged over 
the circumference. 

5. The device according to one or several of claims 1 
to 4, characterized in that the fixation part (4) com- 
prises an internal thread (5), and the vent part (12) 
comprises an external thread (6) fitting into the 
internal thread (5) of the fixation part (4), the vent 
part (12) preferably being provided with a slot 
groove (7) at its outer end. 

6. The device according to one or several of claims 1 
to 5, characterized in that the internal portion of the 
fixation part (4) and the outer portion of the vent 
part (12) are designed to form a bayonet joint for 
tight fixation of the vent part (12) in the fixation part 
(4). 

7. The device acoording to one or several of claims 1 
to 6, characterized in that the means (8) for con- 
necting the liquid line (14) are an internal thread, a 
flange or a sleeve. 



9 



EP 0 493 789 B1 



10 



8. The device according to one or several of claims 1 
to 7, characterized in that the tube (2) is made of or 
comprises polyethylene, polyurethane and/or poly- 
tetrafluoroethylene. 

9. The device according to one or several of claims 1 
to 8, characterized in that the fixation part (4) is 
made of a metal or a metal alloy. 

10. The device according to one or several of claims 1 
to 9, characterized in that it further comprises 
means for pressurizing and supplying and draining 
the liquid (10), designed to be connected via the 
line (14) to the vent part (12) of the connection part 
(13), for filling the tube (2) at a predeterminable 
pressure, preferably a pressure of 200 to 1000 kPa, 
and to be disconnected therefrom. 

1 1 . The device according to one or serveral of claims 2 
to 10, characterized in that the biologically inert, 
sterilizable liquid (10) is water, a gelatine solution or 
a dextran solution, optionally comprising a radio- 
opaque material, preferably an iodine or an iodide 
solution. 

1 2. Kit of parts, comprising 

(a) a device according to one of claims 1 to 1 1 , 
and 

(b) a biologically inert, sterilizable or sterilized 
liquid (10) provided to be introduced into the 
tube (2) of the device. 

Patentanspruche 

1 . Vorrichtung zur f ixierten Osteosynthese von Kno- 
chen durch das Intramedullarverfahren, die auf- 
weist: 

einen Schlauch (2) aus einem nichtelastischen, 
festen, aber faltbaren und biologisch inerten, 
sterilisierbaren Material, dessen eines Ende 
(2') verschlossen und dessen anderes Ende 
often ist und der zum Einfuhren in den Mark- 
hohlraum eines Knochens (1) vorgesehen ist, 
und 

ein Verbindungsteil (13), das aufweist: 

ein Befestigungsteil (4), das zum festen 
Einsetzen in das off en e Ende des 
Schlauchs (2) zu dessen Befestigung in 
einem Zugangsloch des Knochens (1) zum 
Markhohlraum und zur dichten Verbindung 
mit dem Schlauch (2) dient, 
und 

ein Full- und Entleerungsteil (12), das zum 



festen Einsetzen in das Befestigungsteil 
(4) und zur dichten Verbindung damit dient 
und eine AnschluBeinrichtung (8) zum 
AnschluB einer Leitung (14) zur Einfuh- 

5 rung einer unter Druck stehenden biolo- 

gisch inerten, sterilisierbaren oder 
sterilisierten Flussigkeit (10) in den 
Schlauch (2) und zu ihrem Ablassen dar- 
aus sowie eine Ventileinrichtung (9) zum 

y 0 Offnen und SchlieBen des Flussigkeits- 

durchtritts, vorzugsweise ein schlieBbares 
Kugelventil, aufweist. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
75 zeichnet, da 3 der Schlauch (2) die biologisch 

inerte, sterilisierbare oder sterilisierte Flussigkeit 
(10) enthalt. 

3. Vorrichtung nach Anspruch 1 und/oder 2, dadurch 
20 gekennzeichnet, daB das Befestigungsteil (4) eine 

dubelartige Form aufweist und durch Einfuhren des 
Full- und Entleerungsteils (12) in das Ende des 
Befestigungsteils (4), das keine Einschnitte auf- 
weist, zu seiner Befestigung im Zugangsloch des 
25 Knochens (1) und zur dichten Verbindung mit dem 
Schlauch (2) spreizbar ist. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB der Teil des dubelartigen Befesti- 

30 gungsteils (4), der Einschnitte aufweist, mindestens 
einen Langsschlitz (4') aufweist, wobei die Schlitze 
(4") vorzugsweise regelmaBig Ober den Umfang 
angeordnet sind. 

35 5. Vorrichtung nach einem oder mehreren der Anspru- 
che 1 bis 4, dadurch gekennzeichnet, daB das 
Befestigungsteil (4) ein Innengewinde (5) aufweist 
und das Fall- und Entleerungsteil (12) ein AuBen- 
gewinde (6) besitzt, das in das Innengewinde (5) 

40 des Befestigungsteils (4) paBt, wobei das Full- und 
Entleerungsteil (12) vorzugsweise an seinem auBe- 
ren Ende eine schlitzfOrmige Ausnehmung (7) auf- 
weist. 

45 6. Vorrichtung nach einem oder mehreren der Anspru- 
che 1 bis 5, dadurch gekennzeichnet, daB der 
innere Teil des Befestigungsteils (4) und der auBere 
Teil des Full- und Entleerungsteils (12) so ausgebil- 
det sind, daB sie einen BajonettverschluB zur dich- 

50 ten Befestigung des Fail- und Entleerungsteils (12) 
im Befestigunsteil (4) bilden. 

7. Vorrichtung nach einem oder mehreren der Anspru- 
che 1 bis 6, dadurch gekennzeichnet, daB die 

55 AnschluBeinrichtung (8) zur Verbindung der Lei- 
tung (14) for die Flussigkeit ein Innengewinde, ein 
Flansch oder eine Muffe ist. 

8. Vorrichtung nach einem oder mehreren der Anspru- 
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che 1 bis 7, dadurch gekennzeichnet, daft der 
Schlauch (2) aus Polyethylen, Polyurethan 
und/oder Polytetrafluorethylen besteht Oder Polye- 
thylen, Polyurethan und/oder Polytetrafluorethylen 
enthalt. 5 

9. Vorrichtung nach einem Oder mehreren der Anspru- 
che 1 bis 8, dadurch gekennzeichnet, daft das 
Befestigungsteil (4) aus einem Metall Oder einer 
Metallegierung besteht. 10 

10. Vorrichtung nach einem Oder mehreren der Anspru- 
che 1 bis 9, dadurch gekennzeichnet, daft sie fer- 
ner eine Einrichtung zur Einf Qhrung der FIQssigkeit 
(10) unter Druck und zur Abfuhrung der FIQssigkeit 15 
(10) aufweist, die so ausgebildet ist, daft sie uber 

die Leitung (14) mit dem Full- und Entleerungsteil 
(12) des Verbindungsteils (13) verbindbar ist, urn 
den Schlauch (2) bei einem vorgebbaren Druck, 
vorzugsweise einem Druck von 200 bis 1000 kPa, 20 
zu fullen, und davon abnehmbar ist. 

1 1 . Vorrichtung nach einem oder mehreren der Anspru- 
che 2 bis 10, dadurch gekennzeichnet, daft die bio- 
logisch inerte, sterilisierbare FIQssigkeit (10) 25 
Wasser, eine GelatinelOsung Oder eine DextranlO- 
sung ist, die wahlweise ein Material mit ROntgen- 
kontrast enthalt, vorzugsweise eine lod- oder 
JodidlGsung. 

30 

12. Teilekit, der umfaftt: 

(a) eine Vorrichtung nach einem der Anspruche 
1 bis 1 1 und 

(b) eine biologisch inerte, sterilisierbare oder 35 
sterilisierte FIQssigkeit (10), die zur Einfuhrung 

in den Schlauch (2) der Vorrichtung vorgese- 
hen ist. 

Revendications 40 

1. Dispositif d'osteosynthese par fixation par la 
methode intramedullaire, ayant 

un tube (2) en une mature non eiastique, resis- 45 
tante mais souple et biologiquement inerte, 
sterilisable, destine a §tre mis en place dans la 
cavite m6dullaire d'un os (1), une extremite (2') 
etant scellee et I'autre extr6mite etant ouverte, 
et so 
une piece formant raccord (13), comprenant 

une piece de fixation (4) conpue pour §tre 
solidement mise en place dans I'extremite 
ouverte du tube (2) en vue de la fixation du 55 
tube (2) dans un trou de I'os (1) donnant 
acces a la cavite medullaire et en vue d'un 
raccord etroit avec le tube (2), 
et 



une piece a event (12) congue pour §tre 
solidement mise en place dans la piece de 
fixation (4) et en vue d'un raccord etroit 
avec cette dernidre, et comprenant un 
moyen (8) permettant de connecter un 
conduit (14) destine a introduire un liquide 
sous pression, biologiquement inerte, ste- 
rilisable ou sterilise (10) dans le tube (2) et 
a Ten evacuer, et un moyen formant sou- 
pape (9) pour termer et ouvrir le passage 
du liquide, de preference un event a biile 
realisable. 

2. Dispositif selon la revendication 1, caracterise en 
ce que le tube (2) contient le liquide biologiquement 
inerte, sterilisable ou sterilise (10). 

3. Dispositif selon la revendication 1 et/ou 2, caracte- 
rise en ce que la piece de fixation (4) a une forme 
de type cheville et est extensible par mise en place 
de la piece a event (12) dans I'extremite non cou- 
pee de la piece de fixation (4) en vue de sa fixation 
dans le trou d'acces de I'os (1) et en vue d'un rac- 
cord etroit avec le tube (2). 

4. Dispositif selon la revendication 3, caract6ris6 en 
ce que la partie couple de la pi&ce de fixation de 
type cheville (4) comprend au moins une fente lon- 
gitudinale (4% les fentes (4*) 6tant de pr6f6rence 
r6guiierement dispos^es sur la circonference. 

5. Dispositif selon une ou plusieurs des revendica- 
tions 1 a 4, caract£ris6 en ce que la pt&ce de fixa- 
tion (4) comprend un taraudage (5) et que la pi&ce 
a 6vent (12) comprend un filetage (6) s'ajustant 
dans le taraudage (5) de la pi&ce de fixation (4), la 
piece a 6vent (1 2) etant de preference dot6e d'une 
gorge fendue (7) a son extr6mite externe. 

6. Dispositif selon une ou plusieurs des revendica- 
tions 1 a 5, caracterise en ce que la partie interne 
de la pi&ce de fixation (4) et la partie externe de la 
pi£ce a event (12) sont congues pour former un 
embottement a baionnette en vue de la fixation 
6troite de la piece a event (12) dans la piece de 
fixation (4). 

7. Dispositif selon une ou plusieurs des revendica- 
tions 1 a 6, caracterise en ce que le moyen (8) de 
connexion du conduit de liquide (14) est constitue 
par un taraudage, une bride ou un manchon. 

8. Dispositif selon une ou plusieurs des revendica- 
tions 1 a 7, caracterise en ce que le tube (2) est en 
polyethylene, polyurethane et/ou polytetrafluoro6- 
thyiene ou comprend ces mat6riaux. 

9. Dispositif selon une ou plusieurs des revendica- 
tions 1 a 8, caracterise en ce que la piece de fixa- 



55 



7 



13 EP0 493 789B1 

tion (4) est en metal ou en alliage m&allique. 

10. Dispositif selon une ou plusieurs des revendica- 
tions 1 a 9, caract6ris£ en ce qu'il comprend en 
outre un moyen de mise sous pression et d'apport s 
et de vidage du liquide (10), concu pour &tre con- 
nects par rintermgdiaire du conduit (14) a la pi£ce 

a event (12) de ta pidce formant raccord (13), en 
vuedu remplissage du tube (2) a une pression pre- 
determinable, de preference une pression de 200 a 10 
1 000 kPa, et pour en §tre deconnecfe. 

11. Dispositif selon une ou plusieurs des revendica- 
tions 2 a 10, caracferis£ en ce que le liquide biolo- 
giquement inerte, sterilisable (10) est de I'eau, une is 
solution de gelatine ou une solution de dextrane, 
comprenant facultativement une substance radio- 
opaque, de preference une solution d'iode ou une 
solution dlodure. 

20 

12. Kit de pieces, comprenant 

(a) un dispositif selon une des revendications 1 
a11, 

et 25 

(b) un liquide biologiquement inerte, sterilisa- 
ble ou sterilise (10), qu'il est prevu d'introduire 
dans le tube (2) du dispositif. 

30 



35 



40 



45 



50 



55 



8 




9 



EP 0 493 789 B1 




Fig. 5 



10 



